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@ Mitigation of stress-cracking in stacked loads of fragranced bleach-containing bottles, bottles containing such fragranced 
bleach, bleach for use in such bottles, and storage systems including such bottles. 

(g) This invention relates to a storage and shipping system 
comprising corrugated containers which house plastic vessels 
or bottles used to hold fragranced liquid bleaches in which the 
shipping and storage containers are stacked on top of one 
another In the stacks in all of the shipping and storage 
containers except tor the topmost one, the plastic vessels will 
share some of the vertical component of the compression load 
caused by the shipping and storage container directly located 
above a given shipping and storage container. The liquid bleach 
contains a dispersant for dispersing an adjuvant which is 
immiscible or slightly miscible in the bleach, which dispersant is 
present in the bleach in an amount which does not promote 
stress cracking in the plastic vessels. Surface wetting of the 
bottles which Is associated with stress cracking is thus 
reduced. A stable fragranced bleaching composition which 
does not promote stress cracking is also provided. A 
homogeneous fragrance prebiend for liquid bleaches and a 
method of making thereof, is also disclosed. 
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Description 

MITIGATION OF STRESS-CRACKING IN STACKED LOADS OF FRAGRANCED BLEACH-CONTAINING 
BOTTLES BOTTLES CONTAINING SUCH FRAGRANCED BLEACH, BLEACH FOR USE IN SUCH BOTTLES, 
AND STORAGE SYSTEMS INCLUDING SUCH BOTTLES 

5 This invention relates to a storage and shipping system comprising corrugated containers which house 
plastic vessels or bottles used to hold fragranced liquid bleaches in which the shipping and storage containers 
are stacked on top of one another. In the stacks, in all of the shipping and storage containers except for the 
topmost one. the plastic vessels will share some of the vertical component of the compression load caused by 
the shipping and storage container directly located above a given shipping and storage container. In a further 

10 embodiment of the invention, the problem of surface wetting of blown polyethylene bottles by certain additives 
in liquid bleach is recognized and addressed. In another embodiment of the invention is provided a. stable 
fragranced bleaching composition. In a still further embodiment of this invention is provided a homogenous 
fragrance preblend and a method of making thereof. 

Liquid bleaches, both hypochlorite and hydrogen peroxide based products, have found wide commercial 

15 acceptance and are commonly used in a variety of household cleaning and laundering products. However, in 
the quest to provide more diverse products to consumers, it is desirable to add certain esthetic adjunct 
materials to these liquid bleaches. Fragrances, for instance, have been added to liquid hypochlorite bleaches 
to impart a pleasing scent. As with other liquid bleach products, such fragranced bleaches would be packaged 
in plastic, relatively thin-walled bottles or jugs. These plastic bottles or jugs are typically shipped in shipping 

20 and storage containers made of corrugated material. 

Beeby, US Pat 3.348,667 disclosed a combination shipping and display container in which vertical partitions 
are used'to absorb the compression load due to other containers, and expressly provides, that articles, such 
as cylindrical containers, contained therein, do not bear any portion of such compression load. Dike, in his US 
Pat. 3,214,052 and US Pat. 3,369,688, provides plastic bottles used to house hypochlorite bleaches or the like 

25 which have an interlocking base and handle configuration in which the base of the bottle is indented to allow 
for nesting and interlocking of the handle of the bottle directly below it. Godshalk et al, US Pat. 3.387,749 
discloses a plastic container having a recessed base such that the side portions of the base rest upon on 
reinforced sections directly below it. Yet one other reference. Hubert et al. US Pat. 4.127,207 shows that 
plastic containers can have interlocking bottle shoulder and base arrangements. 

30 in order to distribute the load evenly so that no damage is caused to the plurality of plastic vessels or 
bottles, because of compression load stress caused by stacking the containers, virtually no headspace is 
provided between the tops of the plastic bottles (which typically includes the closure) and the top wall or panel 
of the carton. In this manner, each of the plastic vessels or bottles share some of the vertical component of the 
compression load bearing on the carton, usually from another similarly filled carton. It is important to loadshare 

35 in this manner, since crushed or damaged cartons present not merely esthetic or appearance problems^even 
weight distribution prevents or alleviates the problem of stressing the plastic bottles beyond their "safe" load 
bearing capacity. Additionally, crushed containers, such as those on the bottom of the stack, can actually 
collapse, causing the entire stack to topple. However, the need to loadshare in order to prevent damage to the 
containers and contents must be balanced by the need to prevent too great compression on the plastic 

40 bottles, which, because of their relatively thin-walled construction, can be damaged by too great a vertical 

load. , 

It is further surprising and heretofore unknown that there is a relationship between the type ot dispersing 
materia! used to disperse immiscible adjuncts such perfumes or fragrances throughout a substantially 
aqueous liquid bleach composition housed in such plastic bottles or vessels and the amount of 
45 stress-cracking which occurs in such plastic vessels or bottles, especially when a compression load is placed 



thereon. 



Summary of the Invention 

50 

■ The invention relates to a storage and shipping system comprising a plurality ot shipping containers, each of 
which containers bears a compression load from at least one other container borne atop the initial container 
(except for the uppermost container), in which each of said containers houses a plurality of plastic, relatively 
55 thin-walled vessels, said vessels containing a fragranced liquid bleach composition, said vessels sharing at 
least a portion of the vertical component of said compression load; wherein said liquid bleach composition 
comprises: 

(a) an aqueous liquid bleach; 

(b) adjuvants or mixtures thereof which are immiscible, insoluble or only partially soluble in said liquid 
60 bleach, e.g., solvents, fragrances, FWA. dyes, pigments, opacifying agents, etc. ; and 

(c) agents for dispersing said adjuvants in said liquid bleach so that a substantially one phase 
composition results. 

The dispersing agents may include one or more of, a hydrotrope. polymeric dispersing agent, or a low 
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concentration of surfactant, or a combination of any of the foregoing, such that the agent at its use 
concentration does not lower the surface tension of the aqueous content below the critical surface tension of 
the plastic bottle. Critical surface tension is hereinafter defined. 

The present invention overcomes the disadvantages that occur when a corrugated carton beanng plastic 
bottles containing liquid bleaches which have been fragranced (or contain some other immiscible adjunct) and 
which have had the fragrance dispersed by surfactants or the like. The use of surfactants and other materials 
which appear to form micelles in aqueous media, appears to increase decomposition of the plastic in the 
bottles by "wetting* or increasing the susceptibility of the surface area of the interior of the plastic bottle to 
attack by oxidation, increased absorption of solvents and surfactants which weaken the structure, or by other 
means which are not presently fully understood. Because the plastic bottles will take up some of the vertical 
component of the compression load caused by the filled carton immediately above a given carton, this 
compression load, in combination with the oxidative action of the bleach on the interior of the plastic bottle 
appears to accelerate or exacerbate cracking. Surprisingly, stress-cracking is substantially reduced when one 
of the above dispersing agents is used instead of common surfactants which cause wetting of the surface. 

It is therefore an object of this invention to reduce or eliminate stress-cracking in an economical fashion in 15 
plastic bottles which contain fragranced bleaches and which bottles are packaged in cartons in wnich the 
bottles themselves directly share or bear part of the load caused by similarly-filled cartons which are stacked 

atop one another. ; ' 

It is a further object of this invention to provide a chemical means for overcoming a mechanical pro^ern 

arising in the packaging field. 

It is another object of this invention to reduce or eliminate stress-cracking in plastic bottles irrespective of 
compression load thereon, said bottles containing liquid bleach with an additive immiscible to slightly miscible 
therein, which requires a dispersant to aid in dispersing said additive. 

It it yet another object of this invention to provide a fragranced bleach composition which Is substantially 
isotropic or one phase. 

It is a still further object of this invention to provide a means for the improved manufacture oT fragranced 
bleach compositions by providing a homogeneous fragrance preblend (and a method of making therefor) 
which is charged into a liquid bleach solution and yet substantially completely disperses within said liquid 
bleach. 
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Brief Description of the Drawings 



Fig 1 shows one of the shipping containers of the invention, partially in section, in perspective ; 

Fig. 2 shows a side elevational view of a partial stack comprising three of the inventive storage and 
shipping containers, with a cutaway view of the interior of the containers; and 

Fig. 3 is a perspective view showing only a row of plastic bottles, the top layer of which rest on a bottom 
panel of a carton, which rest directly on the top of the row immediately below it. 



Detailed Description of the Preferred Embodiment 



The containing of liquid bleaches, whether hydrogen peroxide or hypochlorite-based, it typically provided in 45 
plastic vessels (jugs or bottles) in sizes varying from pint, quart and gallon-and-a-half, or other volumetric 
measure (e.g., metric). Such plastic bottles are made of relatively inexpensive materials, which are fairly tough 
and durable, easy to manufacture, and lightweight. For convenience of storage and shipping (whether by 
trucking railcar or other means drayage), the plastic vessels are loaded into corrugated shipping containers 
(also called cartons). These containers are typically stacked and palletized for ease of movement and storage. 50 
Because storage space in warehouses and the like is at a premium, it is preferable to stack the containers very 
high. Stack loads of up to 12 or more containers or cases is typical. However, even though corrugated can be 
reinforced, such containers - which are typically formed from sheet material composition of paperboard 
combinations and cut out as blanks - can be crushed by heavy compression loads. For instance, if the 
containers bear heavy goods, such as filled plastic jugs, the weight of the uppermost containers can crush the 55 
corrugated containers on the bottom layers of the stack. Some manufacturers set tolerances for the 
corrugated containers and the plastic vessels contained therein such that there is substantially little or no 
clearance between the Interior of the top panel of the corrugated and the top of the plastic vessels. In this 
manner, when corrugated containers are stacked, the plastic vessels themselves bear part of the load caused 
by such containers. This helps to minimize the total cost of the packaging system. 60 

In the present invention, it was discovered that when fragranced bleaches are contained in the plastic 
vessels, and when surfactants are used to disperse insoluble adjuvants such as fragrances in the substantially 
aqueous bleach solution, stress-cracking in the plastic vessels increases when the bottles load - share. 

Surprisingly, it was discovered that a certain class of dispersing materials, known as hydrotropes, or 
dispersing agents at a use concentration below that which causes wetting of the plastic, used in place of such 65 
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surfactants, would substantially mitigate such stress-cracking. 
Each of the components of the inventive shipping and storage system are described as follows. 

1. Shipping Containers 

The shipping containers (also called cartons or cases) used in the invention are typically made of single-wall 
corrugated board materials which are commonly used for shipping and storage containers of this type. 
Preferably, single-wall corrugated board having C flutes and a burst test strength of 200 p.s.i.g. are used. 
Different corrugated materials having different burst test strengths, e.g., 125. 175. or 275 p.s.i.g. can be used 
depending on strength and or cost requirements. Other materials, such as, fiberboard. pressed hard board, or 
other materials can be used and are known to those skilled in the art. It is not necessary that the containers be 
closed, i.e., that there be a bottom panel with 2 side and 2 end panels or walls dependent therefrom, w/iich has 
a top panel closing the same (which top panel typically comprises extensions of the side and end panels). The 
containers could comprise trays such as those described in Fig. 1 (item 12) of Beeby. U.S. Pat 3,?48,667, or 
15 other construction known to those skilled in the art. The plastic vessels contained therein could be stabilized 
by plastic shrinkwrap or similar overwrap. In fact, viewing Fig. 3 of the present drawings, a single panpj serving 
as the bottom panel could suffice as the container, although it is preferred that the panel have at least one wall 
dependent therefrom, and most preferable that the container have four walls. 

20 2.Plastic Vessels 

The plastic vessels, which can be bottles or jugs, are typically blow-molded plastics made of high density 
polyethylene (HDPE) and copolymers thereof. High density polyethylenes are particularly preferred for use in 
this invention These types of polymers lend themselves very well to blow-molding and otnef manufacturing 
25 methods for making liquid-bearing bottles. These high density polyethylenes are ^manufactured by 
polymerizing ethylene under relatively low pressure in the presence of efficient catalysts, such as titanium 
haiide-aluminum alky) (Ziegler process) and chromium oxide Promoted silica catalysts (Phillips process). 
There is also a new generation of HDPE'S now available from DuPont/Nissei. These polymers have a density of 
about 0.940 g/cm 3 and greater, more preferably about 0.941-0.959 g/cm 3 for high density copolymers, and 
30 greater than, or equal to, 0.960 g/cm 3 for high density homopolymers. Typical homopolymers have a density of 
about 0 960-0.965 g/cm 3 yielding toughness and high shatter-resistance. It is most preferred to use 
copolymers with densities between 0.95 and 0.96. Conversely, while density is favored for rigidity and strength, 
it is sought to be reduced for increase in stress-cracking resistance and maintaining load bearing capacity. 
Molecular weight of the plastic should also be controlled to impart appropriate characteristics to the plastic. In 
35 these high density polyethylenes, density has an approximately inverse relation to molecular weight, as usually 
measured via melt index in units of g/10 min. As molecular weight increases, improvement in resistance to 
environmental stress cracking improves. Table I and II below relates these relationships (these tables are for 
illustration purposes only, since they are based on ASTM test methods that do not involve bleach; but they do 
indicate general trends for these grades of plastics): 
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Table I 

Melt Index and Molecular Weight Relationship in 
Linear High Density Polyethylene 1 

Melt Index _ 
g/10 min. M w 2 ESCR 3 



0.2 


175,000 


60 


0.5 


160,000 




1.0 


140,000 


14 


5 


90,000 


1 


10 


75,000 




20 


60,000 





1 Adapted from "Olefin Polymers "(Linear HDPE)", Kirk-Othmer 
Encyclopedia of Chemical Technology , 3rd Ed., Vol. 16, 

pp. 421-433 (1981), incorporated herein by reference. 

2 weight average molecular weight. 

3 Environmental stress crack resistance, Bell Test, number 
of hours to achieve 50% failures. 
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TABLE II 

nsnsitv Dependent Properties of H DPE a 

3 __„ p b 
Density, a /cm - 

0.94 700 

0.95 100 

0.9 6 20 



a Adapted from "Olefin Polymers (Linear HDPE) " , Kirk-Othmer 
Encyclopedia of Chemical Technology, 3rd Ed., Vol. 16, pp. 
421-33 (1981), incorporated herein by reference, 
b Environmental Stress Crack Resistance, Bell test, number 
of hours to achieve 50% failures. _ , 



For blown bottles used to house liquid bleaches, a density of about 0.950-0.956 g/cn* and a melt :m*» :oi 
abou 0 1-0 5 most preferably 0.20-0.40. g/10 min. are preferred. In the invention, these particular parameters 
for these SwKS^E^Seto* preferred s.nce in a prior formulation for the liquid bleach composmon 
[oSg a fragSce dispersed by a high wetting surfactant, higher amounts of a lower dens.ty plastic were 

US By utilizing the present plastic, reduced costs result from greater manufacturing efficiency and less plastic 

Pe CteSte the impressive amount of knowledge that is known about high density polyethylene which is used to 
make ToZZ* bottles and about designing appropriate parameters for bottles wh ,ch contain l.q.d 
bleaches in fact when adjuvants are added which are slightly m.sdble to immisoble in such aqueous 
b eaches' the sSess cracking such bottles can suffer when a vertical load is placed thereon can be great* 
fncreased wnen an efficient dispersant or emulsifier. which 'wets' the plastic, is added to the aqueous system. 
This problem has neither been heretofore recognized nor addressed in the pnor art. 

Blown HDPE bottles can have their properties modified by add.tives. For mstance , , e erre I to mod* 
the density of the polyethylene resin by co-polymerizing a small amount of a short chain alkylene e. c I ^ene^ 
hexene or octene with the ethylene. Various other additives could be added, such as colorants, opacrfy^ng 
E and antioxidants, such as hindered phenols, e.g.. BHT, Irganox 1010 (a^^^^iSKSS 
(Ciba-Geigy A.G.). lonol (Shell Chemical Co.) Mold release agents and Plasticizers could be added, especially 

,0 <2er r Kclbofpdymers: polyvinyl chloride, suitably modified polystyrene, or copolymers thereof 
might e considered fo'r use. but are" not as preferred because of cost and strength cons.dera > ions. WhJ 
'certain materials, such as acrylonitrile. polyethylene terephthalate. polyethylene tereph halate glycol 
^carbonates and ABS (acrylonitrile butadiene styrene), polymers could be used rt » ^""JPJJ^J 
use cheaper plastics for ease of manufacture and to avoid h,gh matenal costs. It s mos t preferred touse 
opaque or opacified plastics when they are used to make bottles for hous.ng l.qu.d bleach to prevent 

P 1S2S3S2 , i* forming and manufacturing the vessels of the invention are disclosed in Kir^-Othmer 
EnSclopedia of Chemical Technology. 3rd Ed.. Vol. 18. pp. 184-206 (1982). the d.sclosure of which is 

"^^^SJSZ^Ues of this invention be b.ow-molded. This is usually accomplished by 
generally, providing a mold into which is introduced molten res.n in the form of a pansoaA ter air « Jed into 
the die, the parison expands to fill the mold and then is cooled to form the bottle. Thereafter, the bottle is 

'Turthe^the bonieTof the invention typically will have a relatively thin-walled construction e g or 0.005-ai 
in., most preferably about .010 in. minimum. These vessels will typically have an appropriate mtenor volume 
ranging from one pint (16 fl. oz) to one and one-halt gallon (192 fl. oz). (Other volumetnc ^sures e^g me bK. 
are possible) The bottles typically narrow into a depending finish and said f.nish ,s provided w.th a separate 
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closure, which typically is screw-threaded and rotatlonaJly closes down on the finish which is usuaJly provided 
with mating threads. Although not critical to the invention, the closure may be constructed of plastic which is 
generally different from the plastic used for the bottle, and typically is manufactured by different processing 
methods, e.g., injection molding. Lined metal closures are also common. 

However, it is primarily the body of the plastic vessel or bottle which bears the compression load caused by 5 
the stacked cartons or cases. Although, to a significant extent, the liquid filling the volumetric extent of the 
bottle will act to hydrauiically brace the relatively thin walls of the bottle, in fact, because of the highly reactive 
liquid medium, such plastic can be chemically attacked by such liquid. It is also to be emphasized that even 
when no compression load is placed on the bottles, a liquid bleach composition containing an additive 
dispersed by a strongly wetting surfactant can still attack the interna] surface of the bottle to cause 10 
stress-cracking. The Invention also substantially remedies this problem affecting free-standing bottles. 

3. Liquid Oxidant Bleach 

The preferred bleach stored in the plastic vessels of the invention is an alkali metal hypochlorite, jnost 15 
preferably sodium hypochlorite. The hypochlorite is typically about a 2-10<Vo, preferably 5-6%, solution of 
sodium hypochlorite in water, with various amounts of sodium hydroxide, sodium chloride and other 
by-products of the manufacturing process present. Small amounts of buffer, e.g., sodium carbonate, are 
typically added. Hypochlorites are, of course, very effective oxidants and useful in a wide variety of cleaning 
and laundering applications. 20 

4. Fragrances 

Fragrances are usually blends of volatile oils that are composed of organic compounds <such as esters, 
aldehydes, ketones or mixtures thereof. Such fragrances are usually proprietary materials commercially 25 
available from such manufacturers as Quest, International Flavors and Fragrances, Givaudao and Firmenich, 
Inc. Examples of fragrances which may be suitable for use in the Present invention may be found in Laufer et al, 
US Pat. 3,876,551, and Boden et al, US Pat. 4,390,448, the specifications of both of which are incorporated 
herein by reference. 

Fragrances, however, are typically not totally miscible in aqueous solution. Because of their low miscibility in 30 
such aqueous solutions, including bleach solutions, there is the danger that such fragrances will pool and form 
a separate phase from the aqueous portion of the liquid. This will be disadvantageous. Fragrances will not be 
dispensed evenly since the bleach is dispersed in small "use" amounts each time (e.g., one cup) and only very 
small amounts of fragrance will be dispersed in most uses. Thus, the benefit intended--fragrancing~is not 
available. On the other hand, because of the uneven fragrancing some use dosages may contain too much 35 
fragrance, thus leading to overperfuming a laundry load. Additionally, it is not as esthetically pleasing to have a 
separated, two phase liquid system as it is to have a one phase, relatively Isotropic system. 

Thus, the need to have a single phase system led to the use of dispersing materials to disperse these 
immiscible materials in the aqueous, continuous phase of the liquid system. Thus, in numerous prior 
references, materials such as surfactants in amounts sufficient to wet the plastic bottles were used to 40 
disperse fragrances. In Laufer et al, amine oxides were used as the sole dispersing material for fragrances in a 
liquid hypochlorite bleach. Boden et al, US Patent 4,390,448, disclose the use of a diphenyl oxide disulfonate as 
a dispersant for a fragrance. However, it was found that the use of a surfactant-type material in a sufficient 
amount to disperse the fragrance led to the accelerated stress-cracking observed in the plastic vessels when 
such vessels were placed under a load as in the stacked containers. It is not exactly understood why this 45 
phenomenon is so. But it has been observed that the interior of the plastic bottle was wetted more in the 
presence of the surfactant. Surfactants are dispersing materials which typically have a hydrophobic portion 
consisting of at least one long chain alkyl, and a water miscible or soluble portion which may be charged (e.g., 
zwitterionic (e.g., betaine), cationic (e.g., quaternary ammonium) or anionic (e.g.s., sulfonate or carboxyiate)) 
or uncharged (e.g.s., ethoxylated or propoxylated alcohols) . Common to these surfactants is the ability to form 50 
micelles, in which the molecules of the surfactants orient themselves in an aqueous medium, to have the 
hydrophobic portion localized in the interior of the micelle and the charged or hydrophilic portions oriented to 
the exterior of the micelle. However, it is these surfactant materials which appear to promote stress-cracking 
in the plastic vessels when used as the dispersants for immiscible fragranced materials in liquid oxidant 
bleaches. The key consideration appears to be that the use of surfactants increases wetting of the plastic 55 
surface. Surfactants present in high enough concentration so lower surface tension of bleach below the 
critical surface tension of the bottle such as to cause wetting of the plastic. It is believed such wetting 
accelerates or increases reaction of the oxidant bleach and the bottle. 

If other immiscible, to slightly miscible adjuvants are desirable, they can be selected from dyes, fluorescent 
whitening agents (FWA'S), pigments opacifying agents, solvents, and the like. See, e.g. US Pat. Application 60 
Ser. No. 06/831,774, Kaufmann et al, filed February 20, 1986, pages 21-22 of which are incorporated herein by 
reference. 
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5. Non-wetting dispersing agents 

Many preferred agents are classified as hydrotropes. Hydrotropes are generally I as 

non micelle-forming substances, either liquid or solids, organic or inorgan.c. wh,ch are capable of solub.tong 
5 ZoZe compounds in a liquid medium. The classical definition was first considered by NeubergJ Bug^v 
Zert Vol. 76. pp. 107-176 (1916) (which pages are incorporated here.n by reference). As wrth « 
gpears that hydrotropes must interact or associate with both hydrophobic and "Vdroph.hc med.a. O. 
Uwrence et al. "Solubilization and Hydrotropicity." in: Chemistry. Physics and Appl.cat.on of J Surface Act ye 
Substances Vol II pp 673-708 (1964). See also . Rath, 'The Nature of Hydrotrop.c.ty and its Significance for 
10 W&& Teohnotogy.- (translation) jiniide", Vol. .. pp. 1-6 (1965) (both of which are incorporated here.n 
by rSeS. Unlike surfactants, typical hydrotropes do not appear to readily form micelles .n aqueous > merta 
or, their own. In the present invention, it is crucial that the hydrotrope act as a d.spersant but that 't does not 
decrease the surface tension below the critical surface tension of the plastic substrate. Crrt.cfc Surface 
tension" is defined in W.A. Zisman. "Relation of the Equilibrium Contact Angle to Uqu.d and- Solid 
Constitution " Adv Chem. Series. Vol. 1, pp. 1-51 (1964). the disclosure of which is incorporated here.n by 
SereSe ^Crit ical surface tension defines the maximum value in dynes/cm of the surface tenstpnof a l.qu.d, 
be. o rwhic™plastic substrate can be wetted. By "wetting", the ordinary lay definition of a ^.d^bstrate 
merely covered by liquid is not meant. Instead, wetting is defined as when the liqu.d w.l SP 0 " 1 ^ 60 " 5 '^^ 
over the surface instead of forming droplets. This can be observed by seemg whether a Uqu.d beads up 
S-wet4g) or runs over (wetting) the surface of a planar substrate. Critical surface tens.on ,s expla.ned by 
Young's equation, which is 

Y In rPragma^icVenst'if a material acts to disperse an immiscible solute, i.e.. fragrance, in an aqueous 
medium wrthout causing the plastic substrate to be physically "wetted", such that large masses of aqueous 
SreS adhered to the Plastic substrate, such material is hydrotropic. Another, more pragmatic way of 
S«n^ is to measure the contact angle of a droplet of liquid on the solid substrate. Con act angle 
is the actual measurement of the tangent of the liquid droplet at the point of conta ?^ 
surface on which it rests. Measurements can be conducted via a goniometer or othe devices^ The lower the 
contact angle, the more strongly the liquid is wetting. In Table III below, cnt.cal surface tension « ^* 
representative lastics is set forth. In Table IV, the "wetting" of polyethylene via various dispersant materials ,s 
set forth. 
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TABLE III 



Critical Surface Tens ion of Plagtiqs 1 



Critical Surface 

Polymer Tension 

dynes /cm 

poly(vinylidene chloride) 40 ' 

f-' -■' , r 

poly(vinyl chloride) 39 

31 



-28* 



polyethylene 
poly (vinyl fluoride) 
poly(vinylidene fluoride). 25 
polytrif'luoroethylene 22 
polytetraf luoroethylene (Teflon) 18 



1 Adapted from W.A. Zisman et ai, "Relation of the 

Equilibrium Contact Angle to Liquid and Solid Constitution, 
pp. 1-51, in Contact Angle: Wet ahilitv and Adhesion, Advances 
in Chemistry Series, 43 (1964). 
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TABLE IV 
Effect of Dispersant on HDPE 1 



10 



15 



20 



25 



Material 



1. Distilled Water 

2. Hypochlorite 

Bleach 2 , 5.25% 

3 . Hypochlorite 

Bleach 2 , 5.25% 



4 .Hypochlorite 
Bleach 2 , 5.25% 



Pi spersant 



none 



none 



Contact 5 
Angle, 0 



88±3 



0.08% Stepanate 
with l.lppm 
Velvetex AB45 4 



87+3 



88+3 



0.02% Velvetex AB45 4 50+3 



Surface 6 

Tension 

dynes/cn\ 

73±2 
52 + 2^ 

3 * ±2 ;. 

27+2 



1 High density polyethylene, 0.940-0.965 g/cnv* . 

2 Regular strength commercial bleach. ^ > 

3 sodium xylene sulfonate from Stepan Chemicals (41< Active). 

4 Dimethyl Cocobetaine from Henkel KG a A (36.5% active).. t . 

5 These runs were made with new polyethylene and freshly made 

solutions. 

6 This is the liquid/air surface tension. 
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The data in TABLES Hi and IV demonstrate that the surface tension of the liquid/air interlace is very 
important to determining wetting of the plastic substrate. If the surface tension of ^"^e^ted« 
TABLE IV are above the critical surface tension of polyethylene, then no wetting should occur. This was 
confirmed by the contact angle measurements. 

As can be seen above, surfactant in an amount sufficient to disperse a fragrance will cause wetting of the 
plastic. Similarly, it should be noted that concentration or amount of the material, as well as type, may -also be 
critical towards determining whether such material is a hydrotrope. Thus, ™< 8 ™^ 
classified surfactants may in fact behave as hydrotropes if the amount used is limited. The high .on.c 'Strength 
of many bleach solutions often causes surfactants to reduce surface tension greater than m accordance with 
published values. Thus, the threshold concentration for some surfactants where they begin to cause wetting 
can be very low. In certain instances, these concentrations can be so low that sufficient dispersion does not 
occur, in such instances, an additional hydrotrope would be needed. In the invention the a™unt of 
hydrotrooe used can be quite low -from about 10 ppm to 100,000 ppm, or about 0.001°/o to lOOta, more 
preferably 0.01 to 1%. Higher amounts may also be suitable provided wetting of the plastic substrate is not 
■achieved, but is less preferred as they add higher materials costs. _ c , f . Q 

The preferred hydrotropes appear to be alkali metal salts of benzoic acid and its derivatives, alkyl sulfates 
and sulfonates with 6-10 carbons in the alkyl chain, Ca-u d.carboxylic acids, anionic polymers such as 
polyacrylic acid and their derivatives; and most preferably, unsubstituted and substrfuted, especially the alkal 
metal salts of, aryl sulfonates; and unsubstituted and substituted aryl carboxylates. As usedherem, aryl 
includes benzene, napthalene. xylene, cumene and similar aromatic nuclei. Further, "substituted aryl means 
that one or more substituents known to those skilled in the art. e.g.. halo {chloro. bromo. lodo. fluoro), mtro. or 
Ci 4 alkyl or alkoxy. can be present on the aromatic ring. Other good dispersants include other derivatives of 
aryl sulfonates, salts of phthalic acid and its derivatives and certain phosphate esters. Most preferred are alkyl 
naphthalene sulfonates (such as Petro 22 available from Petro Chemicals Company) and sodium xylene 
sulfonate (such as Stepanate X, available from Stepan Chemical Company. 

Surfactants 

As just discussed, when surfactants are used as the dispersants for fragrance in liquid bleach which will be 
housed in plastic bottles, stress-cracking is exacerbated, especially under load share conditions. However, it 
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has also been found that when a minimal amount of a surfactant is used, dispersion of the fragrance or other 
immiscible to slightly miscible adjuvant may be substantially enhanced. In particular, as discussed in greater 
detail herein below use of such minima] amounts of surfactants aids in the manufacture of homogeneous 
fragrance preblends. In the finished bleach product, it is preferred that 0-100 ppm, most preferably 0.5-20 ppm, 
of said surfactant, is present. 5 

Appropriate surfactants are dimethyl alkylbetaines (e.g., dimethyl cocobetames. Velvetex AB 4b. rrom 
Henkel (KGaA), trialkyl amine oxides (dimethyl, dodecyi amine oxide, such as Barlox 12, from Lonza Chemical), 
trimethyl alky! quaternary ammonium compounds, secondary alkane sulfonates (AKA paraffin sulfonates), and 
the like' See, e.g., DeSimone, US Pat. 4,113,645, Nayar et al, US Pat. 4,623,476, Diamond et al, US 
Pat 4 388^204, Stoddart, US Pat. 4,576,728, Bentham et al, US Pat. 4,399,050, Schilp, US Pat. 4,337,163, and 10 
Choy 'et at, US Pats. 4,657,692 and 4,599,186, all of which are incorporated by reference and give ample 
exemplification of appropriate surfactants. 

Detailed Description of the Drawings . '\ 15 

Referring now to the drawings, Fig. 1 generally depicts a corrugated container 2, which Is representative of 
one of the containers forming the units in the storage and shipping system of the invention. The container 2 is 
generally constructed by taking a corrugated blank and subjecting it to a die or other means of forming 
perforations slits or the like in such blank, and then folding, and fastening the panels together with glue, 
staples or other means, in order to prepare such containers. In the present invention, the container 2 has a 
bottom 16 from which depend side panels 6, 8 and end panels 4, 4. The top 10 generally comprises side flaps 
14 15 Side flap 14 is an extension of side panel 8. Side flap 15 is an extension of side panel 6. Partially shown 
end flap 12 is an extension of side 14. Housed inside the container 2 are a plurality of bottles 18 which are fitted 25 
with closures 20 These bottles will house the fragranced bleach. The bottles are constructed of a^bigh density 
polyethylene with melt index of about 0.22-0.35 and a density of about 0.950-0.956 gW. Jhe fragranced 
bleach contains about 5-6% sodium hypochlorite, 0.001 -1% fragrance, 0.0001 -Wo sodium xylene sulfonate 
and about 0.5-20 ppm cocobetaine surfactant, and the remainder, water. 

In Fig 2 a side elevational view of three stacked containers is depicted. In this side elevational view, 30 
containers 102 are shown partially in section. Side panels 106 are partially cut away to reveal the interior. As 
can be seen the bottles 1 18 fitted with closures 120 are carried within such containers 102. The bottles 1 18 are 
fitted in the interior of containers 102 such that there is virtually no clearance or space between the top of 
closure 120 and the top panel 110. Thus, in an given arrayed stack, the compression load provided by the 
stacked containers will be directly translated from the carton and its bottom panel 116 to the container 102 
directly below through top pane! 110, and thence to closure 120 and the body of bottle 118. 

In Fig 3 a perspective view of a further embodiment of the shipping and storage system is disclosed in 
which containers 202, 203 are again stacked. However, only panel 216 is used as a stacking and separating 
means for containers 202 and 203, which each comprise merely rows of bottles 218. Bottles 218 with closures 
220 rest upon panel 216. Again, there is little or no clearance between panel 216 of the container 202 and the 
closures 220 of the bottles 21 8 of container 203. Thus, the compression load is directly translated to the bodies 
224 of bottles 218. . 

In the Experimental section which follows below, various compression tests were conducted in whicn 
plastic bottles or the materials used to make such plastic bottles were placed under various weight loads to 
show the impact of mechanical forces on such materials. However, in order to assess the additional chemical 45 
stresses that are placed on such bottles, the bottles included the preferred fragranced bleach formulations. A 
comparison was made with formulations in which the dispersant used for the fragrance was a "wetting 
amount" of a surfactant. As a control, an unfragranced bleach was tested. 
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Experimental 



1. Bottle Topioad Stress Crack Test (120° F) : bt 

In the bottle topioad stress crack test, the stress crack resistance of blow-molded plastic bottles under a 
static topioad is compared to a known standard (that is, a control). The topioad test measures a bottle's 
resistance to environmental stress cracking while under a mechanical (toploading) and chemical (product) 
stress. To prevent unrealistic mechanical stress, bottle deflection is to be less than or equal to the bottle's 60 
yield point. Bottle deflection is here defined as the measurement in distance units corresponding to the 
distance the device placing a weight or mechanical force on the bottle is displaced. The yield point Is the 
maximum deflection a bottle can tolerate before either losing compression strength, permanently creasing, or 
changing its original shape. 

The device used in the bottle topioad stress crack test is a topioad bench assembly which consists of a 65 
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platform which is hydraulically or mechanically loaded atop the laboratory bench and wh.ch is raised or lowered 
by means of a crank. The platform is provided with individual deflection contacts which are fitted over the 
bottles to be tested. The deflection is measured out in mm. or in. Separately the vertical load or compression 
can be measured in force units (pounds or Newtons). By reference to standards which have been separately 

5 developed, the amount of deflection used on control is used as a comparison for new P r ^ uct f- 

The tests are conducted at 12CTF. The product to be used is 5.250/o (with ±0.250/o) liquid hypochlorite 
bleach. The bottles filled with product are conditioned at room temperature for 12-24 hours. The .bottles i are 
then closed with suitable closures to ensure an air-tight seal. The bottles are then allowed to equilibrate for 3-6 
hours at 120°F to allow internal pressure to build up. Thereafter, the conditioned bottles are placed under he 

W displacement platform and placed under stress. At this point, the deflection platform is lowered onto the 
bottles and cranked down 1/16* every two hours until the maximum deflection listed »n the independently 
generated bottle standard is reached. After 24 hours, the bottles are checked for failures. Failures would be 
noted by loss of internal pressure from locations other than the bottle/closure seal, or if there is evidence ot 
product on the bottle exterior coming from an opening other than the bottle/closure seal. 
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2. Tensile Bar Test: 



Yet another method for assaying environmental stress cracking at elevated temperatures is the tensile bar 
test In this test, the plastic material used to make the bottle is used as a model to simulate what would happen 
if the bottle were subjected to the same environmental stresses. The plastic materials are injection-molded 
plastic bars. Typically, flat plates or bars of about 1 and 1/4" width by 4 length which have somewhat 
square-shaped arms which have 11/2" width and 1" length. A 0.5 mm notch is cut into the narrow part prior to 
testing, which allows crack propagation along a given path. These bars are immersed in the liquid product 
during the test in order to simulate the same conditions occurring as in the bottle topload stress test. In order 
to test these bars then, the bars are held by T-shaped clamps which are mounted on a lever arm suspended 
from an elevated platform. In order to provide a mechanical force to the bars, weights in the form of lead shot 
or other appropriate materials are loaded in containers which are then hung on the lever arm opposite the 
clamps Thereafter, a glass cylinder or other, similar container is filled with the liquid bleach product and such 
cylinder is fitted under the mounted arm to complete the simulation of a stacked load. The bars are then tested 
30 in a 120° F environment room or the cylinders containing the product are immersed in a 120 water bath. 
Stress cracking is then monitored by measuring crack lengths in the bars daily for ten days. 

Using the above test, plastic bars were made by injection molding a commonly used polyethylene material 
(Soltex B54-25H-96 manufactured by Soltex) This bar was immersed in four cylinders for each of three 
different products: (A) afragranced liquid bleach using a dimethylcocobetaine as a dispersant for a fragrance. 
35 (B) a control material containing neither fragrance nor dispersant; and (C) a formulation containing the 
inventive composition with a fragrance and sodium xylene sulfonate as the fragrance dispersant. The 
formulations are disclosed below: 
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TABLE V 



A 

Bleach 
Containing 
Surfactant 
as Fragrance 
Dispergant 



NaOCl 



Fragrance 
(immiscible) 

Dispersant: 
Velvetex AB-45 1 
Stepanate X 2 

NaOH 

NaCl 

Na 2 C0 3 

Water 



5.25% 

0.02% 
0.02% 

minor 
4.0% 
minor 
Q.S. 
100.00% 



B 

Control 
(No Fragrance 
No Dispersant) 



5.25% 



minor 
4.0% 
minor 
Q.S. 
100 .00% 



Bleach 
Containing 
Hydrotrope as 
Fragrance 
Dispersant 

5.25% 

0.02% 

0.08% 
minor ' 
4.0% 
minor 
Q.S. 
100.00% 



1 36.5% dimethylcocobetaine from Henkel KG a A . 

2 41% sodium xylene sulfonate from Stepan Chemicals 
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The results for the tensile bar test for the above product were as follows: 

TABLE VI 
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Product 

A 
B 
C 



Average crack length in mm 

6.2 
1.2 
1.3 



.(over 10 day period) 



46 



.The results show that use of hydrotrope as a dispersant for the fragranced bleach surprisingly does not 
increase stress-cracking as against control in an experiment simulating the compression load placed on 
plastic bottles used to contain fragranced bleaches when cartons carrying such bottles are stacked 

In Table VII below dispersant levels are determined by visual grading in accordance with the polyethylene 
wetting grade test! In such test, on a scale of 1 to 5 (1 = hypochlorite bleach, i.e., no wetting; 
5 - hypochlorite with fragrance completely dispersed by a high amount of a high wetting surfactant), the 
wetting capability of the dispersants is ascertained: 
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TABfrE VII 
DISPERSION AND WET TING RESULTS 



EXAMPLE COMPOUND 



CRITICAL 
DISPERSANT 
LEVEL * 

h mM 



POLY- 
TESTED ETHYLENE 
LEVEL WETTING 



GRADE 

m LI TO 5) 2. 



1 Dimethyl 
Cocobetaine, 
Na Salt 

2 Amine Oxide, 0.0060 
Lauryl Dimethyl 

3 Amine Oxide, 0.0060 
Myristyl Dimethyl 

4 Dodecyl Diphenyl 0.0081 
Oxide Disulfonate, 

Na Salt 

5 Hexyl Diphenyl 0.014 
Oxide Disulfonate, 

Na Salt 

6 Octyl Phosphate * 
Ester, Na Salt 

7 Butyl Phosphate * . 
Ester, Na Salt 

8 Toluene 
Sulfonate, 
Na Salt 

9 Xylene * 
Sulfonate, 

Na Salt 

10 Cumene * 
Sulfonate, 
Na Salt 



0.0072 0.027 0.0090 0.033 5. 



0.026 0.0060 0.026 4' 



0.024 0.0060 0.024 



0.015 0.0081 0.015.' 5 + 



0.030 0.014 0.030 



0.047 0.14 



0.10 0.34 



0.095 0.49 



0.041 0.20 



0.19 0.86 
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EXAMPLE COMPOUND 



CRITICAL 
DISPERSANT 
LEVELl 



TESTED 
LEVEL 



POLY- 
ETHYLENE 
WETTING 
GRADE 
mM (1 TO 5)1 



11 Benzene * * 0-20 1.11 2 
Sulfonate, 

Na Salt 

12 Methylnaph- * * 0.038 0.16 3\- 
thalene 

Sulfonate, 

Na Salt \\ 

13 Octyl-Capric * * 0.066 0.37 5+ kJ 
Acid, Na Salt 

14 Capric Acid, . * * 0,066 0.34 5+ 
Na Salt 



15 Octane- 

Dicarboxylic 
Acid, Na Salt 



0.10 0.41 ^ *' 2 



16 Octyl Sulfonate * * 0.018 0.083 1- 
Na Salt 

17 Octyl-Decyl 0.011 0.045 0.011 0.045 5 
Sulfate, Na Salt 

18 T-Butyl Alcohol 0.11 1.49 0. 11 1.49 4 

19 Cetyl Trimethyl 0.0029 0.0091 0.0029 0.0091 5 
Ammonium Chloride 

20 Dodecyl 0.016 0.037 0.016 0.037 5 

Trimethyl 
Ammonium Laurate 

21 Benzoic Acid, * * 
Na Salt 

22 Salicylic Acid, * * 
Na salt 



0.20 1.39 4 

0.20 1.25 4 



Level at which 0.02% fragrance is completely dispersed. 

2 Grade 1 = hypochlorite bleach, 5.25% (low wetting; no 
fragrance or surfactant); grade 5 = hypochlorite bleach 
with completely dispersed fragrance (mediated via 
surfactant), commercially sold as Fresh Scent Clorox ^ 
Bleach, e.g. 1 (high wetting) . 

* Complete dispersion never achieved; droplet size less 
than 1 mm at level tested. 
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The data in Table VII demonstrate that for best fragrance dispersion and minimized wetting on a 
polyethylene surface, an averaged grade of no greater than 4, more preferably no gmtarthan 3.5 and most 
preferably, no greater than 3 is desirable. These tests were conducted on new polyethylene bottle. 

Method of Making Preblend 

In a further embodiment of this invention a homogeneously dispersed fragrance preblend is Provided It 
should be understood that a preblend is, however, merely one manner of providing a liquid b each with an 
appropriate dosage of fragrance. There are other ways of accomplishing this known to those skilled in the art. 
However, in the invention, providing the preblend is especially advantageous. As previously discussed rt is 
difficult to disperse fragrance evenly in an aqueous solution, such as liquid hypochlorite bleach Jr the 
preferred method of the invention, a preblend comprising a homogeneous mixture of fragrance, dispersant 
(hydrotrope), water and a minimal amount of a surfactant is provided. The preblend can be dosed into a liquid 
Lleach in volume, or, preferably, by being automatically ^™ d j^ 

of apparently appropriate metering devices are Meshberg, U.S. Pat. 4,061 .247, and Botk n. U.S. Pat ^.^ 2 ,539 
both of which are incorporated herein by reference. A homogeneous preblend is critical for even MnboM 
the fragrance to the liquid bleach. If not homogeneous, when the preblend is automatically dosed or metered 
into the liquid bleach, uneven amounts of fragrance could result for different batches ^ proM, to^ 
quality control problems. Mechanical emulsification of the preblend could be a partial solution to this prob torn. 
However, such a step would then add further manufacturing and equipment costs, and would be much less 
efficient than the method of the invention. . „ Mrir , 0 . 

The fragrance preblend is a mixture of components in the ranges of 0.5-15*0 (Preferably Vf 
1-250/0 (preferably 5-200/0) hydrotrope; 0.001-0.09% (preferably 0.005-0.05<>/o) surfactant; and 60-98<Vo water 

^aS^ amount of surfactant, the stability of the preblend (which is actually an emulsion of 

water, hydrotrope and fragrance oil) is dramatically improved. The method of preparing ,s as o flows. A 
preferred order of addition (although other orders of addition are also possible) is to charge sequentially 
water, minimal amounts of surfactant, hydrotrope and fragrance oil into a large vessel which is typicaHy * ^vat 
provided with an impeller which is constantly agitating at an angular velocity of 10-500 rpm, and for a period of 
at least 5 minutes, more preferably at least 10 minutes, and most preferably, under constant agitation so as to 
i^l mZ ^te, emulsion. A example of the practice of this method follows. A 450 lb preblend was prepared 
by: 

Preblend Preparation 



40 Ingredients Wt% 

Water 78.477 

Sodium Xylene Sulfonate 1 17.2 

Dimethyl Cocobetaine 2 0.023 

Fragrance 3 4.3 
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1 Hydrotrope, available as a 41% active solution (thus, 
actual Wt.% = 7.052%). 

2 Bleach stable surfactant, available as about 36.5% 
active solution (thus, actual Wt.% = 0.0084%). 

3 Available from Quest. 



in the order listed, each ingredient was separately charged into a 55 gallon mixing drum and agitated. A 
metering doser was affixed in-line to meter dosages of the fragrance preblend into a hypochlorite bleach so as 
to provide a fragranced bleach product with the following final formulation: 
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Ingredient . 5^ 

NaOCl 5 - 25 

Sodium Xylene Sulfonate 0.0328 

Fragrance 0.02 

Dimethyl Cocobetaine 0.0000391 

Water, NaOH, NaCl, Q- s - 
Na 2 C03 , miscellaneous 



Preblend Stability Test 



100.0000000% 10 
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Various combinations of fragrance, hydrotrope, surfactant, and water in prototype fragrance ^Mwn 
made up to test for physical stability. In this procedure, 3 liter batches were made in the preferred order of 
addition mixed in a 4 liter beaker equipped with a magnetic stir bar. The samples were mixed at high angular 
veloS ( ~ S J5 I- 10 minutest particular surfactant used. Velvetex AB (Henkel KGaA 36.50/o active 
diethyl cocobetaine) was weighed out on an analytical balance. After mixing 10 minutes. 50 ml burettes were 25 
filled with the mixture. Criterion for acceptable stability was less than 0.5 ml separation within t l5 minutes. 
(Fragrance from Quest was constant at 4.3 wt.o/o in the batches). 
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TfrgLg VIII 
Preblend Stability 



Time (Min) to 

10 ExamEle- % Water £ hvdrotrope l % Surfactant 2 p. 5 ml gepar^tign 

10. 5,-, 
15.0 3 

8-6' 
6.0 

^° n c .nic Q 00*7^ 0.005 15.0 

, 15 . 0 3 
15.0 3 

25 „ ~,rz TO QQRH 0.005 •> H-0 

15,0 

14.0 



30 



1 


95.6570 


0.0 


0.043 


2 


85.6880 


9.9880 


0.024 


3 


85.6880 


9.9880 


0.024 


4 


95.6760 


0.0 


0.024 


5 


95.6950 


0.0 


0.005 


6 


85,6975 


9.9975 


0.005 


7 


85.6880 


9.9880 


0.024 


8 


85.6785 


9.9785 


0.043 


9 


75.7000 


19.9950 


0.005 


10 


75.7000 


19.9570 


0.043 


11 


75.7000 


19.9760 


0.024 



1 Stepanate X (41% active sodium xylene sulfonate, 

Stepan Chemical Co.). . vp . N 

2 Velvetex AB*(36.5% active dimethyl cocobetame, Henkel KGaA) 
35 3 no separation observed. 



Based on the foregoing test, addition of about 0.010-0.050/0 surfactant provided surprisingly improved 
stability. This was especially surprising when compared to a prior art preblend which had no hydrotrope and 
about 4.30/0 (1.57<Vo active) surfactant (as the sole dispersant) which had similar stability, but also, as 
45 discussed previously, led to a bleach formulation which increased stress-cracking in high density polyethylene 

bottles. , , 

In the foregoing discussion of the inventive method and preblend, surfactants, hydrotropes and fragrances 
previously defined in this application are suitable for use in the method and in the preblend, with the additional 
proviso that if the preblend were used for a non-bleach-containing liquid, any surfactant could be used in the 
50 small amounts necessary for good dispersion. 

The invention is further defined without limitation of scope or equivalents by the claims which follow. 



Claims 



1. A storage and shipping system comprising a plurality of shipping containers each of said containers 
bearing a compression load from at least one other container except for the upper most container, each 
of said containers housing a plurality of plastic, relatively thin-walled vessels, said vessels containing a 
fragranced liquid bleach composition, said vessels sharing at least a portion of the vertical component of 
said compression load; wherein said liquid bleach composition comprises: 

(a) a liquid bleach; 

(b) an adjuvant immiscible or slightly miscible in said liquid bleach; 

(c) a dispersant for dispersing said adjuvant in said liquid bleach added in an amount which do not 
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promote stress-cracking in said plastic vessels by substantially not wetting the interior surface of 
said plastic. 

2 A storage and shipping system as claimed in claim 1 characterised in that the amount of dispersant 
added is not sufficient to lower the surface tension of the liquid bleach composition below the critical 
surface tension of the plastic. 

3. A shipping and storage system as claimed in claim 1 or claim 2 characterised in that the dispersant is 

a ^ Storage and shipping system as claimed in claim 3 characterised in that the hydrotrope is selected 
from the group consisting of unsubstituted and substituted alkyl aryl sulfonates, unsubstituted and 
substituted alkyl aryl carboxylates C 6 -io alkyl sulfonates Ce-u dicarboxylates and mixtures thereof. 10 

5. A storage and shipping system as claimed in any of claims 1 to 4 characterised in that the containers 
comprise a rectangular configuration with a bottom portion having at least one side dependent therefrom. 

6. A storage and shipping system as claimed in claim 5 characterised in that the containers are 
manufactured from corrugated material. , 

7. A storage and shipping system as claimed in claim 6 characterised in that the plastic vessels, are 75 
bottles composed of copolymers of high density polyethylene. 

8. A storage and shipping system as claimed in any of claims 1 to 7 characterised in that the liquid 
bleach is an alkali metaJ hypochlorite. . J. 

9. A plastic, relatively thin walled bottle and a fragranced liquid bleach composition in combination 
therewith, said liquid bleach comprising: 20 

(a) a liquid bleach; 

(b) an adjuvant immiscible or slightly miscible in said liquid bleach; 

(c) a dispersant for dispersing said fragrance in said liquid bleach in an amount which does not 
promote stress-cracking in said plastic in storage by not wetting the interior surface of said plastic. 

10. A bottle combination as claimed in claim 9 characterised in that the bottle is composed of a plastic 25 
selected from copolymers of high density polyethylene. - * * 

11. A bottle combination as claimed in claim 9 or claim 10 characterised in that the liquid bleach is an 
alkali metal hypochlorite. 

12. A bottle combination as claimed in any of claims 9-11 characterised in that the dispersant is a 

h lf Ab°ottle combination as claimed in claim 12 characterised in that the hydrotrope is selected from the 
group consisting of unsubstituted and substituted alkyl aryl sulfonates, unsubstituted and substituted 
alkyl aryl carboxylates, Ce-io alkyl sulfonates, C 8 -u dicarboxylates, and mixtures thereof. 

14 A fragranced liquid hypochlorite bleach in which an immiscible or slightly miscible fragrance is stably 
dispersed in said bleach with minimal wetting of the interior surface of a plastic container in which said 35 
bleach is housed said bleach consisting essentially of: 

(a) 0.5-100/0 by weight of an alkali metal hypochlorite; 

(b) 0 001-100/o by weight of a water immiscible to slightly miscible fragrance; 

(c) an effective amount of a hydrotrope dispersant which does not wet plastic to any substantial 
extent; 

(d) a minimal amount of a surfactant to assist in dispersion; and 

(e) the remainder water and other inert materials. 

15. A bleach as claimed in claim 14 characterised in that the hydrotrope is graded no higher than 4 on the 
polyethylene wetting grade scale. 

16. A bleach as claimed in claim 14 or claim 15 characterised in that the dispersion effective amount of 45 
(c) is about 0.001-100/0 by weight. 

17. A bleach as claimed in any of claims 14 to 16 characterised in that the minimal amount of (d) is 
about 0 to about 100 ppm of the finished composition. , 4 . 

18 A bleach as claimed in any of claims 14 to 17 characterised in that the hydrotrope is selected from the 
group consisting of unsubstituted and substituted alkyl aryl sulfonates unsubstituted and substituted 50 
alkyl aryl carboxylates Ce-io alkyl sulfonates C 8 -14 dicarboxylates, and mixtures thereof. 

19. A homogeneous fragrance preblend used to fragrance liquid bleaches comprising: 

(a) about 0.15-15% fragrance 

(b) about 1 -250/o hydrotrope 

(c) about 0.001-0.09 surfactant; and 

(d) water and miscellaneous minors as the remainder. 

20 A fragrance preblend as claimed in claim 19 characterised in that the surfactant is in an amount 
sufficient to provide physical stability of the preblend such that after 15 minutes from preparation, there is 
less than 0.5 ml separation of a 50 ml sample of said preblend. 

21. A method of making a homogeneous fragrance preblend suitable to fragrance a liquid bleach, said 60 
method comprising, mixing for at least o minutes in order, 

(a) about 60-980/o water; 

(b) about 0.001 -0.090/0 surfactant; 

(c) about 1-250/0 hydrotrope; and 

(d) about 0.15-150/0 fragrance. 
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